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Background/aim: This study aimed to report invasive cribriform carcinoma (ICC) with radiological and histopathologic correlations.
Materials and methods: Seventy patients with ICC were classified into two groups; pure ICC patients and patients with >50% cribriform
carcinoma component were included in group 1, while patients with <50% cribriform carcinoma component were included in group 2.
All patients were reviewed according to American College of Radiology (ACR) breast imaging reporting and data system (BI-RADS)
lexicon of mammography (MG), ultrasonography (US), and magnetic resonance imaging (MRI). One-way analysis of variance tests and
t-tests were used for analysis. P < 0.05 was accepted as statistically significant.
Results: Eighteen patients were in group 1 and 52 were in group 2. All patients had MG and US, while 24 patients needed MRI. According
to MG ACR BI-RADS lexicon evaluation, irregular shape, spiculated margin and indistinct margin, and high density were statistically
significantly higher in group 2 than the other group (respectively P = 0.001, P = 0.001, and P= 0.04). Equal density was statistically
significantly higher in group 1 than the other group (P = 0.008). According to US ACR BI-RADS lexicon evaluation, irregular shape,
spiculated margins, angular margins, microlobulated margins, and nonparallel orientation were more common US findings in group 2
than the other group (respectively P = 0.001, P = 0.001, P = 0.003, P = 0.04, and P = 0.04). The rate of parallel orientation was higher in
group 1 than the other group (P = 0.02).
Conclusion: Few cases showed benign characteristics and most ICCs appear with typical features of malignancy. Radiologic features of
ICC could be better understood and would be helpful for radiologists in diagnosing this rare type of malignancy.
Key words: Breast carcinoma, invasive cribriform carcinoma, magnetic resonance imaging, mammography, ultrasonography

1. Introduction
Breast cancer (BCa) is one of the most common cancers with
more than 1,300,000 new cases and 450,000 deaths each
year worldwide (1). BCa ranks second in causes of death
of women (2). BCa is classified histologically according to
the location of origin. Ductal tumors develop from breast
ducts and represent 80% of BCa. Lobular tumors develop
inside the lobes and account for 10% to 15% of cases. Other
subtypes represent less than 10% of BCa (3).
There are more than a dozen variants, which are less
common, but still they are well defined by World Health
Organization classifications (2). Page et al. described
invasive cribriform carcinoma (ICC), which is characterized
by the predominant cribriform growth pattern of its
invasive component with incidence of 0.3%–3.5% (4–8).
Cases of BCa ICC are divided into 3 types: pure, classic, and
* Correspondence: isilbasara@gmail.com
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mixed forms (6,9,10). ICC is a well-differentiated variant of
invasive ductal carcinoma, and it has a relatively favorable
prognosis with a lower possibility of axillary lymph node
metastases (11).
Pure ICC is very rare and is usually associated with
smaller diameter of tumor, less lymph node metastasis
involvement, and lower tumor stages. It can also have
better prognosis when compared with mixed ICC (4,5).
Additionally, distant metastasis of pure ICC is extremely
rare. However, there is scant information about the
radiologic features of BCa ICC. Ultrasonography (US)
findings of ICC have been presented in a handful of cases
in the published literature (8,12). In addition, histologic
correlations with a large series of ICC cases are still lacking.
In the present study, we would like to report our series
of ICC patients with their radiological findings in terms of
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prognosis and histopathological correlations. To best our
knowledge, this is one of the largest series of ICC, in the
literature.
2. Materials and methods
In this retrospective study, our institute’s radiology and
pathology database were investigated. All data were
recorded using a Microsoft Office Excel spreadsheet.
Exclusion criteria were having no cribriform tumor,
irregular follow-up, and missing data. The institutional
review board approved the study (protocol number 1468GOA).
2.1. Data collection
Between January 2004 and December 2013, patients
who were diagnosed with BCa were evaluated. Their
preoperative radiologic findings including mammography
(MG), US, magnetic resonance imaging (MRI), and
postoperative pathology reports were recorded. Data
collection was performed by using the Picture Archiving
and Communication System (PACS) (ISite Radiology
PACS, 4.1.110.0, Philips, Amsterdam, the Netherlands). In
our institute, the PACS program has been used since 2004.
In our routine, during US examination, almost all lesion
images, especially malignant lesions, are recorded into
PACS. As a result, the images of US examinations were
also evaluated from PACS. There are a total of 1284 BCa
patients included in our institute’s dataset. Total number
and incidence of patients with a diagnosis of pure, classic,
or mixed ICC enrolled in the study were 70 and 5.45%,
respectively.
The MG evaluations were carried out with a digital
mammography device (Selenia, Hologic, Bedford, MA,
USA). Each case had four images in standard modalities
(i.e. one CC and one MLO view each of the left and right
breast) with additional positions if needed. US evaluations
were carried out with a 7–12 MHz linear probe (Philips
HD 11, Bothell, WA, USA). MRI evaluations were carried
out with a 1.5 MRI device (Gyroscan Achieva, Philips,
ACS-NT, Bothell, WA, USA) with conventional sequences,
precontrast axial (turbo spin echo) TSE T1 weighted (W)

(3 mm slice thickness, 3.3 spacing, matrix: 512 × 512,
field of view (FOV): 40, TR: 516 ms, TE: 80 ms, echo train
length (ETL): 4), axial fat saturated (SPIR) TSE T2W (3
mm slice thickness, 3 spacing, matrix: 512 × 512, FOV: 40,
TR: 6700 ms, TE: 120 ms, ETL: 30), after contrast material
administration (IV, 0.1–0.2 mmol/kg), axial dynamic
gradient echo, T1W, THRIVE (2 mm slice thickness, 1
spacing, matrix: 480 × 480, FOV: 40, TR: 50,000 ms, TE:
2500 ms, ETL: 40), and late postcontrast phase, axial TSE,
SPIR T1W (3 mm slice thickness, 3.3 spacing, matrix:
512 × 512, FOV: 42, TR: 550 ms, TE: 80 ms, ETL: 4). The
examinations were performed by standard breast coil, in a
prone position.
2.2 Breast imaging reporting and data system
All patients were reviewed according to the recent
American College of Radiology (ACR) breast imaging
reporting and data system (BI-RADS) (5th edition, 2013)
lexicon of MG, US, and MRI examinations. All patients
underwent MG and US. The review was carried out by
two breast radiologists (one senior and one junior) in
consensus. In Tables 1 and 2, the classifications of MG
and US findings of all patients according to the BI-RADS
lexicon are shown.
2.3 Creating groups
According to pathology results, all the patients were
divided into 2 subgroups by using the ratio of cribriform
carcinoma components. Pure ICC patients and patients
with >50% cribriform carcinoma component were
included in group 1, while patients with <50% cribriform
carcinoma component were included in group 2.
The patients with suspicion of multifocal tumors and
chest wall invasion (24 of 70 patients) for contralateral
breast tissue were evaluated with breast MRI. As not
all patients had MRI examinations, the results of this
examination were not added to statistical analyses.
2.4. Statistical analyses
All statistical analyses were performed by SPSS 16.0 for
Windows (SPSS Inc., Chicago, IL, USA). Mean data of
groups were compared by one-way analysis of variance
(ANOVA). Continuous variables were compared using

Table 1. The classifications of mammography findings of all patients according to
BI-RADS (5th edition, 2013) lexicon.
Shape

Mammography

Oval
Round
Irregular

Margin

Density

Circumscribed

High density

Obscured

Equal density

Microlobulated

Low density

Indistinct
Spiculated

Fat containing
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Table 2. The classifications of ultrasonography findings of all patients according to BI-RADS (5th edition, 2013) lexicon.
Shape

Margin

Echo pattern

Posterior features

Oval

Circumscribed

Anechoic

No posterior features

Hyperechoic

Enhancement

Complex cystic

Shadowing

Round
Ultrasonography
Irregular

Not circumscribed:
Indistinct
Angular
Microlobulated
Spiculated

Orientation
Parallel

Solid
Hypoechoic
Isoechoic

Combined pattern

Not parallel

Heterogeneous

the paired t-test. Statistical significance was accepted at P
≤ 0.05.
3. Results
3.1. Results of demographic data
The mean age was 53.7 ± 11.8 years (patients with pure
ICC: 51.2 ± 10.8 years (the ages of the patients were 47, 44,
45, 71, 42, 62, and 48 years); patients with >50% cribriform
tumor: 61 ± 11.7 years; patients with <50% cribriform
tumor: 52.6 ± 11.6 years). Of the 70 patients enrolled in the
study, 7 patients with 7 lesions (pure ICC) (Figure 1) and 11
patients with 11 lesions were in group 1 (>%50 cribriform
tumor) (Figure 2), and 52 patients with 52 lesions were
in group 2 (<50% cribriform tumor) (Figure 3). The
demographic pathology data are summarized in Table 3.
Three of the patients in group 1 were admitted to the
hospital for routine breast control with no prominent
clinical findings. Two patients had breast pain with palpable
breast lesions and 2 patients were admitted to the hospital
with only a palpable breast mass complaint without any
pain.
The mean size of the mass was 18.7 ± 8.3 in group 1 (the
sizes of pure ICC lesions in group 1 were 30, 10, 15, 35, 15,
8, and 13 mm) and 18.7 ± 8.4 in group 2 (P = 0.90).
All patients received both MG and US examinations.
Only 24 patients needed MRI examinations.
3.2. Mammography findings
All patients were reviewed according to the BI-RADS
classification. According to MG BI-RADS classification,
in group 1, 3 lesions were defined as BI-RADS 0, 6 lesions
were determined as BI-RADS 4 (1 lesion BI-RADS 4A, 1
lesion BI-RADS 4B, 4 lesions BI-RADS 4C), and 9 lesions
were evaluated as BI-RADS 5. In group 2; 5 lesions were
evaluated as BI-RADS 0, 13 lesions were reviewed as BIRADS 4 (5 lesions BI-RADS 4A, 2 lesions BI-RADS 4B, and
6 lesions BI-RADS 4C), and 34 lesions were determined as
BI-RADS 5 (Table 4).
Three lesions in group 1 and 12 lesions in group 2 did
not have any findings in MG examinations. In group 1,
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the most common MG findings according to the ACR
BI-RADS lexicon were irregular shape (38.8%), obscured
margin (27.7%), and high and equal density (61.1%). In
group 2, the most common MG findings were irregular
shape (71.2%), spiculated margin (48.1%), and high density
(61.5%). According to these findings, the occurrences of
irregular shape, spiculated margin and indistinct margin,
and high density were statistically significantly higher
in group 2 than the other group (respectively P = 0.001,
P = 0.001, and P = 0.04). Equal density was statistically
significantly higher in group 1 than the other group (P =
0.008).
3.3. Ultrasonography findings
According to the BI-RADS evaluation of US examinations,
in group 1, 3 lesions were evaluated as BI-RADS 0, 5
lesions were evaluated as BI-RADS 4 (2 lesions were BIRADS 4A, 1 lesion was BI-RADS 4B, 2 lesions were BIRADS 4C), and 10 lesions were defined as BI-RADS 5. In
group 2, 2 lesions were evaluated as BI-RADS 0, 11 lesions
were BI-RADS 4 (3 lesions were BI-RADS 4A, 3 lesions
were BI-RADS 4B, 5 lesions were BI-RADS 4C), and 39
lesions were BI-RADS 5 (Table 4).
All the patients in both groups had US findings.
According to the ACR BI-RADS lexicon, the most
common US findings in group 1 were irregular shape
(72.5%), spiculated margins (27.7%), hypoechogenicity
(83.3%), and nonparallel orientation (77.7%). The number
of lesions with and without posterior acoustic shadowing
was equal. In group 2, irregular shape (94.2%), spiculated
margin (55.8%), hypoechogenicity (100%), nonparallel
orientation (80.8%), and posterior acoustic shadowing
(61.5%) were common US findings. Irregular shape,
spiculated margins, angular margins, microlobulated
margins, and nonparallel orientation were more common
US findings in group 2 than the other group (respectively
P = 0.001, P = 0.001, P = 0.003, P = 0.04, and P = 0.04). The
rate of parallel orientation was higher in group 1 than the
other group (P = 0.02). All of the MG and US findings are
summarized in Table 5.
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Figure 1. A 47-year-old women with palpable mass complaint. A) Craniocaudal and mediolateral oblique mammograms demonstrating irregularly
shaped, microlobulated marginated, hyperdense lesion with no microcalcification (arrows). B) Gray-scale ultrasonography image; hypoechoic
and irregularly shaped solid lesion with microlobulated margins is seen. There is no acoustic shadowing. Lesion was evaluated as BI-RADS 4C after
mammography and ultrasonography evaluations. C) Axial postcontrast T1W SPIR dynamic images. D) Axial postcontrast subtracted dynamic images
show heterogeneous enhancing mass lesion with irregular shape (arrows). E) Type 3 time-signal intensity curve obtained by postprocessing investigation.
The patient was referred to surgery with these findings. F) Pure invasive cribriform carcinoma. Microscopic appearance of pure invasive cribriform
carcinoma of the breast is characterized by cribriform nests showing a fenestrated appearance (H&E, 100×).
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Figure 2. A 39-year-old women with palpable mass and pain complaints of the left breast. A) Craniocaudal and mediolateral oblique
mammograms demonstrate liposclerosis pattern breast tissue with no prominent focal lesion. The case was classified as BI-RADS 0. B)
Gray-scale ultrasonography image of irregularly shaped, spiculated marginated, 2 × 1 cm solid lesion. Lesion has no acoustic shadowing.
Lesion is located at the lower part of the left breast tissue. Lesion was evaluated as BI-RADS 5 lesion. For evaluating possible pectoralis
muscle and thorax wall involvement she received MRI. C) Axial postcontrast T1W SPIR dynamic images. D) Axial postcontrast subtracted
dynamic images show heterogeneous enhancing mass lesion with irregular shape and spiculated margins. There are heterogeneous
enhancing areas at the chest wall (arrows). E) Type 2 time-signal intensity curve obtained by postprocessing investigation. The patient
was referred to surgery with these findings. F) Mixed invasive cribriform and invasive ductal carcinoma. Microscopic appearance of
mixed invasive breast carcinoma with greater than 50% of the tumor showing invasive cribriform carcinoma component (H&E, 100×).
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Figure 3. A 51-year-old woman with palpable mass complaint of the left breast. A) Craniocaudal and mediolateral oblique mammograms demonstrate
irregularly shaped, spiculated marginated hyperdense lesion with no accompanying microcalcifications (arrows). B) Gray-scale ultrasonography image
of irregularly shaped, macro- and microlobulated marginated solid mass. There is no acoustic shadowing. The lesion was evaluated as a BI-RADS 5
lesion with mammography and ultrasonography findings. C) Axial T1W. D) Axial T2W SPIR. E) Axial postcontrast T1W SPIR dynamic images. F) Axial
postcontrast subtracted dynamic images show mass with peripheral enhancement. G) Type 3 time-signal intensity curve obtained by postprocessing
investigation. The patient was referred to surgery with these findings. H) Mixed invasive cribriform and invasive ductal carcinoma. Microscopic
appearance of mixed invasive breast carcinoma with less than 50% of the tumor showing invasive cribriform carcinoma component (H&E, 40×).
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Table 3. The distribution of all lesions according to their
pathology diagnosis.
Pathologic diagnosis

Number of patients

Pure ICC

7

ICC and IDC

21

ICC, IDC, and ILC

11

ICC, IDC, and ITC

7

ICC and ITC

6

ICC and ILC

6

ICC and ITLC

3

ICC, IDC, and SCILC

3

ICC, IDC, and ITLC

3

ICC, IDC, and IMPC

2

ICC and MC

1

ICC: Invasive cribriform carcinoma, DCIS: ductal carcinoma
in situ IDC: invasive ductal carcinoma, ILC: invasive lobular
carcinoma, ITC: invasive tubular carcinoma, ITLC: invasive
tubule-lobular carcinoma, SCILC: signet-ring cell invasive
lobular carcinoma, IMPC: invasive micropapillary carcinoma,
MC: mucinous carcinoma.

3.4. Magnetic resonance imaging findings
Twenty-four patients, 6 patients in group 1 and 18 patients
in group 2, had MRI examinations. MRI findings were also
evaluated according to the ACR BI-RADS lexicon. In Table
6, the classification of MRI findings of all patients according
to the BI-RADS lexicon is shown. Additionally, kinetic
curve assessments (type 1 - persistent, type 2 - plateau, and
type 3 - washout) were evaluated. There were irregular and

round shapes (83.3%, 16.7%); spiculated margins (100%);
heterogeneous, rim, and nonmass enhancements (50%,
33.3%, 50%); and multifocality (16.7%) observed in group
1. In group 2, irregular shape (66.6%), spiculated margin
(55.5%), heterogeneous enhancement (72.2%), nonmass
enhancement (33.3%), and multifocality (22.2%) were the
MRI findings.
During kinetic analysis region of interest (ROI)
measurements were detected at the middle of the lesion.
The result from that point was taken. The ROI was placed
over the tumor, trying to avoid normal areas. Sizes of the
ROI varied between 10 and 100 mm2. The enhancement
curves of the lesions in group 1 were type 2 (50%) and type
3 (50%). In group 3, type 1 curves were seen in 4 lesions
(22.2%), type 2 curves in 8 lesions (44.4%), and type 3
curves in 6 lesions (33.3%).
4. Discussion
ICC was first described in detail as a rare type of ductal
carcinoma of the breast by Page et al. in 1983 (4). The rate
of ICC in all BCa cases is between 0.3% and 6% (4,6,10).
However, the literature about ICC is limited. There are
some case reports and a few case series were published
on pure ICC (4–8). The histological characteristic of ICC
is a cribriform pattern in the majority of the invasive
component. Page et al. described the terms of ICC that
includes more than 50% invasive cribriform component
in its content. They divided these tumors into 2 groups
as classical and mixed forms (4). Some authors used pure
ICC for tumors that did not include any other types of
invasive carcinomas (6,9–13). Pure and classical ICC have
good prognosis (5,8,9). In our study, we divided all patients
according to the contents of the tumors.

Table 4. The distribution of the groups according to BI-RADS classification in mammography and
ultrasonography.
Parameter

Mammography

Ultrasonography
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Group 1 (n = 18)

Group 2 (n = 52)

BI-RADS 0 (n, %)

3 (16.6%)

5 (9.6 %)

BI-RADS 3 (n, %)

-

-

BI-RADS 4A (n, %)

1 (5.5%)

4 (7.7%)

BI-RADS 4B (n, %)

1 (5.5%)

2 (3.8%)

BI-RADS 4C (n, %)

4 (22.2%)

7 (13.5%)

BI-RADS 5 (n, %)

9 (50%)

34 (65.4%)

BI-RADS 0 (n, %)

3 (16.6)

2 (3.8%)

BI-RADS 3

-

-

BI-RADS 4A (n, %)

2 (11.1%)

3 (5.8%)

BI-RADS 4B (n, %)

1 (5.5%)

3 (5.8 %)

BI-RADS 4C (n, %)

2 (11.1%)

5 (9.6%)

BI-RADS 5 (n, %)

10 (55.5%)

39 (75%)

BALCI et al. / Turk J Med Sci
Table 5. The distribution of the groups according to the ACR BI-RADS lexicon.
Parameter
Irregular
Mammography shape

Mammography margin

Mammography density

US
margin

US echogenicity
US
acoustic shadow
US
orientation:
not parallel or parallel

Group 2
(n = 52)

P-value

7 (38.8%)

37 (71.2%)

0.001*

Round

4 (22.2%)

3 (5.8%)

0.3

Oval

4 (22.2%)

-

N.A.

Spiculated

2 (11.1%)

25 (48.1%)

0.001*

Indistinct

4 (22.2%)

8 (15.4%)

0.04*

Circumscribed

1 (5.5%)

-

N.A.

Microlobule

3 (16.6%)

3 (5.8%)

N.A.

Obscured

5 (27.7%)

4 (7.7%)

0.3

High density

11 (61.1%)

32 (61.5%)

0.008*

Equal density

4 (22.2%)

8 (15.5%)

0.04*

3 (16.6%)

12 (23%)

0.003*

No mass in mammography
US
shape

Group 1
(n = 18)

Irregular

13 (72.2%)

49 (94.2%)

0.001*

Round

-

1 (2%)

N.A.

Oval

2 (11.1%)

2 (3.8%)

N.A.

Spiculated

5 (27.7%)

29 (55.8%)

0.001*

Indistinct

5 (27.7%)

6 (11.5%)

0.3

Angular

2 (11.1%)

11 (21.2%)

0.003*

Microlobule

2 (11.1%)

6 (11.5%)

0.04*

Circumscribed

3 (16.6%)

-

N.A.

Hypoechogen.

15 (83.3%)

52 (100%)

0.08
N.A.

Isoechogen.

3(16.6%)

-

+

9 (50%)

32 (61.5%)

-

9 (50%)

20 (38.5%)

Not parallel

14 (77.7%)

42 (80.8%)

0.04*

Parallel

4 (22.2%)

10 (19.2%)

0.01*

-

-

N.A.

No mass in US

0.08

N.A.: Not assessed; *: significant.

In group 1, the tumors were pure ICC and tumors
with >50% cribriform carcinoma component. Group 2
consisted of classical-mixed forms including less than 50%
cribriform component. The number of patients in group 1
was less than that in group 2, which is compatible with the
literature (4,6,8). ICC usually includes low-grade tumors
with good prognosis. Information about the radiology
findings of these tumors is usually very scant. Additionally,
acquired descriptions of them are still lacking in the
published literature. Here we aimed to classify and provide
radiology features of ICCs.
Although ICC did not have a bad prognosis (4,14–
16), pure ICC has better prognosis when it is compared

with mixed types. Pure forms of tumors and the tumors
including >50% cribriform carcinoma component, which
were classified into group 1, were associated with smaller
tumor diameters and fewer lymph node metastases (4,17).
Page et al. and Lim et al. reported that tumor diameters are
smaller in cribriform tumors (4,17). Our findings were not
compatible with their findings. In our study, mean diameter
was calculated as 18.7 ± 8.3 mm, which is very similar to
the mean diameter of the lesions in group 2 (18.7 ± 8.4
mm). We think that this inconsistency with the literature
may be associated with low numbers of cribriform lesions.
Few case reports and case series described the
radiological findings of ICCs (8,17–19). They used MG, US,
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Table 6. The classifications of magnetic resonance imaging findings of all patients according to BI-RADS (5th edition, 2013) lexicon.
Background parenchymal
enhancement level
Minimal
Mild
Magnetic resonance
imaging

Symmetry
Symmetric

Moderate

Shape

Internal enhancement
characteristics

Oval

Homogeneous

Round

Heterogeneous

Irregular

Rim enhancement

Margin
Circumscribed
Marked

Asymmetric

MRI, and positron emission tomography findings (8,17).
The two largest series describing radiologic findings in the
literature included 27 and 10 ICC patients, respectively
(18,19). In these series, radiological findings were
reviewed subjectively by using the ACR BI-RADS lexicon
(4th edition, 2003) of MG, US, and MRI examinations.
The findings and methodology of the present series were
also compatible with them (18,19). However, those series
were reported as congress proceedings and our study is
therefore unique in the literature with evaluation by the
recent BI-RADS lexicon classification (5th edition, 2013).
The characteristics of all lesions were evaluated
separately according to the MG, US, and MRI ACR BIRADS lexicon. In MG ACR BI-RADS evaluation, as
the cribriform content of the lesion increases, rates of
irregular shape and spiculated contour decrease. These
findings were significant among the groups. According
to US ACR BI-RADS evaluation, parallel orientation was
significantly high in group 1. Irregular shape, speculated
margins, angular margins, microlobulated margins, and
nonparallel orientation are bad prognosis criteria. Our
results were supported by these radiological findings.
Clinicians should keep in mind that although lesions have
benign radiological characteristics, they may be diagnosed
as cribriform tumors with good prognoses.
Although a statistically significant result was not
reached, in the comparison of these two groups, the
percentage of group 1 cases classified as BI-RADS 0 in
MG was higher (16.6%) than the percentage of cases in the
other group. In a study performed by Stutz et al., 8 patients
were evaluated and this percentage was found as 50% (20).
This finding is similar to our finding. In the present study,
the majority of lesions had BI-RADS 5 US characterization
even if we had limited numbers of patients. These findings
were different from other studies in the literature (8). The
studies of Lee et al. (18) and Cho et al. (19) included large
numbers of patients. However, in those studies only pure
ICC was evaluated. We included classical and mixed ICC
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Not circumscribed:
Irregular
Spiculated

Dark internal septations

and thus our study is different from those studies. To our
best knowledge, this is another point whereby the present
study is unique with these characteristics in the literature.
The MG and MRI ACR BI-RADS lexicon findings, which
were also similar to the findings of group 2, were also
compatible with the findings in the literature (18,19).
Irregular shape, indistinct margin, and hypoechogenicity
findings of the US ACR BI-RADS lexicon were similar
to the literature (18,19). Longitudinally oriented lesions
were more common in our study than in the series in
the literature. In group 1 and group 2, US ACR BI-RADS
findings were similar in terms of irregular shape and
hypoechogenicity. Although US findings showed some
differences from the literature, there were few differences
in the numbers of the patients for each US feature.
Although a few cases showed benign characteristics,
most BCa ICC appeared with typical features of
malignancy. The radiology findings of ICC are not well
known yet. In the literature, a few reports have described
the radiologic findings of ICC of the breast (17–19).
Additionally, the MG, US, and MRI findings of ICC of
the breast that were reported were highly suspicious for
malignancy, and this type of carcinoma could be shown
as a small mass with few suspicious radiologic findings
(17–19). At this point, we should emphasize that the
uniqueness of our series included 3 different types of ICC
with their radiologic findings. Nevertheless, more series
with different radiologic examinations are needed for
determining the accurate radiological findings of ICC.
We described the lesions according to MG, US, and
MRI findings in terms of BI-RADS classifications. There
was no statistical significance difference among the
groups in the findings obtained from the MG and US BIRADS classifications. Nevertheless, not all patients were
evaluated by MRI, and thus we were not able to conduct
any statistical analyses for MRI findings.
Our study was based on a retrospective design. In
addition, there were small numbers of patients with pure
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ICC for evaluating radiology features among groups of
ICC cases with limited cases of MRI examinations. As
a result, we could not review statistical analyses of MRI
findings among the groups.
On the other hand, the main goals of our unique study
included detailed descriptions of different subtypes of ICC
and their radiological findings in terms of MG and US.
ICC is a part of BCa and the prognosis is good. Therefore,
differential diagnosis comes to the forefront. Additional
radiologic evaluations with large numbers of series may
help in differential diagnosis, but there is still a need for
multicenter and randomized studies on this issue.

A few cases showed benign characteristics, while most
of the ICCs appeared with typical features of malignancy.
ICC is a unique type of BCa and is associated with an
excellent prognosis. Radiology findings of different types
of ICCs have not been well described yet and they show
similar radiology findings with other histologic types of
invasive BCa. Radiologic features of ICC could be better
understood and that would be helpful for radiologists in
diagnosing this rare type of malignancy. There is a need for
more multicenter randomized studies with larger numbers
of patients on this issue.
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